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a ^iffltt 4- ttm-r * t*- * ^ - * Mi^-ft 
1 1 

T-'-^^-^ ^^im<7)^#jT-'- 9 U -e<7) -fc<7)33C7)«t LTD B 

C&bW y^m<om<7) D B -9- - / <7)M3 fcftff 1" & M# £ TK-ftf ^ s- s 
itLTi3< Xf'^h 

^ (D Kttft 1" £ tz ib (D^tt, jJDl~ £ 7 7- v 7° t , 
Sttttt <b *L7t d B fejffi^it^ x - & v> ti A > t*^ * £ T * -fc J* tz *b<D 

T~9^-7^y 7 r t 
[0 0 0 1 ] 
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[0 0 0 2] 

tftli, 2 4B#ft3 6 5 H*ftL«tt&S^tt«rfllx.fc->^-rA* s ^:ie>t>tL* 
&o t£*cty, 7*-*^-* (DB) v^f-A-trii, IfM^^ai^y^f 

a iio tz t> \z , +r - ^xmnmcomf^-? -> > t usu y>^n 

[0 0 0 3] 

:fcSJt(jim Gray and Andreas Reuter, Morgan Kaufmann Publishers, 
1993) t± HA (High Availability) v J*-r AMtai)DBifjttii: Lt*7 h 

[0 0 0 4] 

— tt\ ZfcSfcParallel Database Systems :The Future of High Performance Da 
tabase Systems (David DeWitt and Jim Gray, COMMUNICATIONS OF THE ACM, Vol 
.35, No. 6, 1992, P.85-P.98) K«\ T-9^-A<Dj&mMffi&1$J®L<7>zfv-tiy 

-9- k 6m. 2 ^m*\ k mj-t & 7 - * x * -r * a* ki^ s *lt ^ & 0 ±m^tmm k 

f2f£<7)Shared everything, Shared disk (s£JM) 7-^f^f"tTii, DBj^ 

ared nothing (#*fflM) * -r *TJ±, £tHM8lfc8M*$ fLTtxV * * 

fct&itt $ tL/c "f- * <7)^ r ? -fc 7. bT^-C* * o 
[0 0 0 5] 

Shared nothing CHUBS') 7-^f^ft(i, *ffll7- + f^fti: < 
f^*T*#fi:intV^o Shared nothing (#^fflM) T - * x * x -V 
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[0 0 0 6] 

[##Ir3Cii£ 1 ] 

Jim Gray and Andreas Reuter, Morgan Kaufmann Publishers, 1993 
[##It»2] 

Parallel Database Systems :The Future of High Performance Database 
Systems (David DeWitt and Jim Gray, COMMUNICATIONS OF THE ACM, Vol.35, N 
o.6, 1992, P.85-P.98) 
[0 0 0 7] 

[0 0 0 8] 

Kj3»t£TC0(Total Cost of Ownership) filM<Z>|lj&^R«"e**o 
[0 0 0 9] 

DByXfA|Jf)fi»M^iftn:t^Jo #K> Shared nothing 
[0 0 10] 
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[0011] 

Shared nothing(#M£fflS) 7 - *f * \ ^M^tzT- 9 ^-XfS x A 
[0012] 

<0DBt - ^'O^I ^itff ir Z> m$h £ ^i"ffi^(4, <f 3 v * f A # ? 

[0 0 13] 

Shared nothing(^fflM) 7- * * £fflv>7tT*- * ^-X^S ^ A 
^fev^m^fffl^'j V-^£fflS:1-£-<b&<> »**4Hi:DB7^-b^ 

mm * bpm k hi -T a £ *«pt he & —nmjtm wf-M-^MivxrAco 

[0 0 14] 
[0 0 15] 
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$H»J<7) f - ^ ^ - ^ f I y X f A ti , mmm^ttV--^ (FES I Fr 
ont End Server) 1 0 & X t/D B T * -tA*)—s* (B E S : B a 
ck End Server) 2 0^Iit^o 
[0 0 16] 

(fes) iot±, j--^h<Dm^5 o^^mw 

% ^LTDB7^-t^<7)|Sf^'£>gt:$Dt^-f(:lto DB7^-t^^- 
^ (BES) 2 6(±, 5S.i5?*$#t-^ 1 O^^ODBT^-b^H^^^lt^ 

3ffi5?*$ft-9—^^»cjS-To FES 1 0J3«tO f BES2 Otiiyn-b^U<(i 

[0 0 17] 

*ll»f-H-^fly^rA07-^ft^ft(i, Shared nothing( 

4 >r?Xbzfrm2ti, WDBf«i:MM?H^o &&DB*MtfI 
^a^^o^DBT^^^-^-/^ll^tfi>#tt^tv-C^ ^ , DB7^t^t-yi'li 
. ^DBT^^r^t-^' KMffrtt tt'bfc/iDB f&lfl If It 1*1 <7) f - * (1?!l x. f £ f- 

[0 0 18] 

m 1 <*>0fl-Cf±, BESlit DB*&iftfii&l^<DT**;*3?;fc£>*£\ 

BES2i±, DB^^2^cOT^-tr^^^(7)<^^^S-r^o BESliSJ:^ 

be s 2 itmcDBmm^M^r^t^-r^^tit^o 

[0 0 19] 

ilSB#> B E S 1 &£ZfB E S 2 t *>#Kj#i^-Cafb 0 > t^TW'JV-^ (D 
B7?-b*^-/s£||3£-?-&7 0 n-fe* > y^';«) ^^J^^ffi £ ttTv^ 0 
[0 0 2 0] 

d i^jx.(^tt w.*&mmm^mMm<7>mw^tk u besi t^-v > Lfzm 

£\ ii^cD^Rjtf^-^-^^M-efiB E S 2)tcM£3|£$^-e-ir-tf;*£iE 
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fir1"*o 1"£;b*>, BES 2* ? BES 1 tc^i-^DBT^-fe^H^^fttf-fio 
[0 0 2 1] 

5 0^tJRo3tFES (10) tt, pg^-fr||**J!f*fL, T * -fe^l"* t»- * 
£ D B teffl^ift Sr mtt %>o £ tifc D B femiMM^V) T*tX*m 

MZitftLX < K&iVrt*y-^*$kfc-$-& (13) „ *m-?lZ, BESl (Oj^tr 
t-AiiBES2t*5:^t), BES2^f5ttLt^t^ 0 -f- LT> 
DB7^-t^^f4 0 KfitfTJ&^fcftiniL (14) , DBT^-b^t-^BES 
2i:WLrfODB7^-b^5?t^ftS (15) , ft4f*&^^>H^^*±, 

77^-etBES i ?r#^-e # * rnm^x i>&tt>%^ 0 *mxit y^vtLx 

[0 0 2 2] 

FES (1.0) *^DB7^-t^|*4 0^fflof;DB7^^7t-^ 
B E S 2 ti, DBT^-t^I^B E S 2^1^ Lti/^DB^||«|^2^0S 

glJODB^flit^OT^-bX^^-e^a^^flJ^-ra (2 0) 0 
SUefctt, D B 7 ^ ^^5* i:#iD? ti/ifttT^tffl v^e ftfir*&^<07 7^ 
^ONW, PSW^fttflf^^HtC^B E S 1 ^JB^ LTV^DB^fl 
#1 ^OT^-b^^^-eab^- i: &B«-*-* 0 fit, DB7^t^t-ABE 
S lO^fifSt#K1S0»)»x.* (2 4) o #JxJi\ DB7^W-ABES2^ 
^SLTv»*7 p n*;*o8|tB^&* BE S l^^CiMt'&o 

[0 0 2 3] 

m^^^tzm^wmcoT^ DBTf-tx&mznft l (25) . dbm^ 

DBtelfrgJgl (6 1) \Z%m*titi5— 711,7*-* (6 2) 12" 
fcLt, FESi:Mt^o M ^ ^Lf: f - 7 f ^7 , ~ ^ (±Fp^^lt* t L t F E 
S (10) ^ctoTJ--+P'HiS±n^ti^>o 
[0 0 2 4] 
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[0 0 2 5] 

Mile 1 ^<£>T ^-fe^S^ftfr < tLaDBT^-tXf-^B E S 

[0 0 2 6] 

[0 0 2 7] 

LTH^f *K f-^^-^fly^f A^flfli, FES<bBE 

[0 0 2 8] 
[0 0 2 9] 

±ia^)r-^^-^fiy^fA 2 (2, MH*$#t-A* (FES) 1 
0. DB7^W-^ (BES) 2 0^fn o Sfc, f-M-^flv 
*r A 2 fir-'-^^-^/s-.y ^ T 2 3 0 fc^fltU T- 9^-7, T 9 -t^M^t 

<Z>ftfrti!?ft3 0 £^1"£ 0 
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[0 0 3 0] 

MIM#t-^' (FES) 10f±, 7/n-ya yy°uy=r<U 6 ^£>i£ 

-/WD BT? -tr^^^f 9 o LTD B T 7 ^^(D^^^W^CX T 1° 
'j ^- v a >yn^*7 A 6 Kjg-fo DBT^-t^t-^' (BES) 2 0(t MS 
S^$#-9--^'l O^^DBT^-b^^SttM. S^^L/i^o-C^ 
iS'K^fii^K'K^tL&T---?^-* 3 *7*-^^-^/<y "7 r 2 3 0 ^IDt 
T^-b^1-^o Tfet'HI 1 tCi3V>rmH^L7t^f-^-^^<^DBT^-t^MT(±, 
UUOBE S^ffl LX^Z>$><DtW\Cr-? ^-7^v V r £fiJffl-T£ 0 
■f%t>-tb^ & t i> t(DB E S tttft*r-s* (B E S) tX*l±T-f<-X;*y 1 

[0 0 3 1 ] 

Wrfc-ztix^&o ttz, t&mm^tftttfir-^ (fes) i oui^dbt^ 

-b^+f--/^ (BES) 2 0 {i^«-fL^|sI-c7)tf^a^M±^@ee$tL^^^{± 
flyXfAliftOFE S £g£g-f £ CI fcKJ: <9 ^l^-^-^^^O^^O^ 

[0 0 3 2] 

ys"2 0 LDB7y-fe^It^ff9 Mg*$W^ 2 1 l^f Ltv>^, 0 i 
fc, -hISMSM*^:#^-y^ 1 0f±, M : S^*»SI52 1 lH&v>TDBT^-te 
^IMfcSrfi^BgK. ^3feDBT^-tr^^-ysco#tl,^^^j^L, iKSSKJElT 
Tx-*^l^*5fc£^HL (2 13), ^H^f^T^^"^ (2 1 4) it 

'rrUmUF (2 12) ^iLo^o 
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[0 0 3 3] 

±ieDB7^-bxt-^'2 Ofi, MSS*5:#-9--/<l 0 j&*<b^:ttflfcofcDB 

■fc^Hlftftfi 1 9 ^-^S»PM2 2 lUiLWo _bf£D B T ^ 

■tXt-A2 0li, f-^&I$IJil|;2 2 ltciSV^TDBT^-b^^^^^tt^ 

^#x. (223) m^m^niixn^mmmuB (222) ^jutt-cv^o 
t ixnt&mmm^Bit^ ixnTt^-^^mm^^Ltzm^, ms^d 

* ymmzft lixnummmfflmmzm-fZo 

[0 0 3 4] 

>h"a-3' ->*7-A(i, '|ffRM^g3 0 0 0. 3 1 0 0&J:<73 

2 0 0 ^"a-tfo 

[0 0 3 5] 

it m^mmm 3 0 0 0 CPU3002, ileitis 3001. mm^mm 

13 0 0 3, I /0»i3 0 0 4RZf^3 0 0 6 l9«J&£*i& 0 ifB 
WMW 3 0 0 1 ±&C(i, T y; ^ - v a > 7'n 9 '7 A 3 0 0 8 j^gj^tu CPU 

3 0 0 2 ^fflv^-CflKjLTv^o ryj 3 >^o^7A 3 0 0 8^DBM 
S 2 OMlI*$#t-^ 1 0 Kjl— 0 =Ht 9 fc. fflffR&S^g 3 0 
0 0 <0®l=$IJfP££g 3 0 0 3 ^MjlItS3 1 0 0Oii^f$lJ^I^g3 0 0 3 C 
<toT, *y F7-^ 3 0 0 7 MU$III*f#f-;q 0 tcffl^-eg?* 

[0 0 3 6] 

mmmgtW. 3 10 0 fi. CPU3 0 0 2, ±fiS1t^S 3 0 0 1 , IlfUJiS 

§3 0 0 3, i /o fgmmt 3 0 0 4. xtrnw^v^mzmmm. 3 0 

0 5 RZ/M^ 3 0 0 6 Ci *) m& £ *i& o If $£M££fi 3 10 0 *>±f£«gfi 3 
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M-rflv^rA 2 7^ffi^*U C P U 3 0 0 2 £ffl^T#i!j LT^£ 0 ^SB 
ffi1t^«3 0 0 5±l:(±f-^^7fIy^fA3^fIt^f-^^-^ 3 
/W#j£fr&o f-^^-^fly7fA2^»^yo^*7A3 1 0 

0 &^fS'lt2l8 3 0 0 3±.lzfeffl£tiZ, 0 ^m^^ii^-^l 0(i, I/O 

ftrijiP^m^e 3 o o 4 nj; 19 nmmmm 3005^7--* ^in^m l/# # 
£fir v\ sit ftutp^e 3 0 0 3 iaH-^7-^ 3 0 0 7 -?mmzftfzi& 
com mmmmm t r- ? com^m^n 0 0 

[0 0 3 7] 

it m&m^w 3200 fi. CPU3002. ±ifi'it^« 3001, it mmm 
13003, 1 /ommmw 3004. 7 ?mw.m<7)$\-mimmw. 3 0 
0 5 3 0 0 6 \z x 19 it a $ tt^, 0 -it fg^asg 3200 oite'it^s 3 

0 0 lJiKKi, 02 Zm^X3GlzMmLfzDBT? J tX*r-;S2 0 £^1" 
^^-^f!y^rA2 WtL, CPU 3 0 0 2 ^ffl^t«iLtv^ 0 ^ 
f2H£gfi3 0 0 5±t:(ir-^^-^fIy^rA3^fltl,r-^^-X3 
^&3ft£tL&o f-^-^f I->XfA 2 ^ilta^n^A 3 1 0 

0 i>nmmMW3 0 0 3±.\zW^^Kh 0 DB7^^t-A2 Ofi. I/O 
ftlJfP^M^g 3 0 0 4 K i 19 ^lE'B^S 3 0 0 5^f-^ <Dm&& L/W § 
&^^TV\ iiffi»^a3 0 0 3i:i^)^7 h7-7 3 0 0 7 ^mmZ Ktz\& 

com mmmmm t r- ? com^mzft 7 e 

[0 0 3 8] 

2o<7)-|f^S^fi3 2 0 0 Kt-f^rti^timm-WhthfzT-?^ 

-73 £ tifznmmMm 3 0 0 5 t±. ^/bt-v * ^ -c& «9 , com 

0^12J ^9 # x. Jfcffc £ fflffll f £ * 9 * * * T & ^ t: J: «9 , ±1 S^tffl f'U^7 
[0 0 3 9] 

in 4 ^mmmmcommw^umua «t w«h®^f ^s^iii^-^^TF 

[0 0 4 0] 
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■$-&tztb<DDBfefflmt&^<DT ?-kA%iB.m L X D B T i? -t* +>--/^ 
[0 0 4 1 ] 

^t--7-7°4 0 3 K&v>T, i^L^DBT^-t^t-z^y^yL-c^ 
X mtmWMXZ) h Wi&, .X x 7 7 4 0 4 if*, iiDB7^-t7t-;Nl;l 
ill" £ Pf #Bt<7)^f tf $K 4- ^#1" o fit, nm L !^#Bf Oftfrffif * 30^ 
&ft^-'*£ftfTflsKfcSE-r* Uf7 7"4 0 5) 0 fttSSI^ftfi 1 ^ 
^SrttfrK t^^M«^777'^0Nt:t^ Uf 774 0 6) « JZ.7-7 
74 0 7«^ {ttf5feC^L7tDBT^-t^+h-/sir^LT^iS^*^^f 

[0 0 4 2] 

^f7D-f t- hTab-So 
[0 0 4 3] 

DBT^-tr^MSfi, EI4<7)-7n-^-^ - h -et^ LfcjraSS^oattefcSI # 
[0 0 4 4] 

HfrSSj^ftfi^^ f-9**OipJ5e*fir-5 (7f 775 0 2) 0 ft^^ "7 9 
^ J 0N(Di^ 7f 7 75 0 3 1:1*, gDBT^-trX+h-y^TOf+^-^^C 
ItJc^tL-Cv^ltSl^OftfTfflfffiSrJRIf-r* Uf;7°5 0 3) « fit, 
L £ Pf Wf^fttrlf # 3 0 ^ h $&Wfr<r>*> o * #bs L, f<0t-K 

^m^W^m^*.* Uf77*5 0 4) o ^O^m^Tt^f^OT-e 

femmi&*T?-tx L-r-frnttfti (7777505) 0 
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[0 0 4 5] 
[0 0 4 6] 

tT^-s/vT^coB e s <h N mmtii^o be s ^^isjD^nti, mftmmzw*)^ 

[0 0 4 7] 

06 (a) ^J-Ctt, m.^m<D4tftmn3 0 (±. DBT^-bJ*-9--/sc9^-/s- 
^-^^-y^^^^ L^it^C, ^iS-T^DBl&^fli^^T^-t^^^ 
fr*) MTdftfrtf— '*<W- X !9«^$tL^>o f^rlf$R6 0 Ofi. DBT^ 
/SB E S 1 &mmz X 0 Lfzm&l<~, B E S 2 ^TOt"9— L 

[0 0 4 8] 

0 7&£Xm8 it. 0 6 CO (b) , (c) , (d) is XV s (e) 

-m*t& l Tt^T -9- - > mm ^TF-fmx&ho 

[0 0 4 9] 

in 6 (b) Wffm^wm^ 07 (a) <vivi7^~;mmzttfcLx^z>o 

06 (b) mn$±mgtW7 0 l±<7)DB7^-tXt-^'BE S 3 (7 

0 5) HtfgjM^fi 7 0 2±WDBt^-tXt-ABE S 4 (7 0 6) li, 
06 (c) (DiX^mne 0 1 & J: Of 6 0 2 KJ: oT, •eti-PfiffiSKfttfr -9— 

E S 3 tf*^ > L/cif^Cfi. B E S 3 co^S^ B E S 4 «t^> (ftfi 1 If 
6 0 1) o B E S 4 tfy^ y LfzWi&^li, B E S 4 ^I^B E S 3 ^TOf 
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& mmme 02) 0 

[0 0 5 0] 

£f>K % §Wii7 0 3±<7>BES SfciCFBE S 6 If SMSf 7 
0 4±<DB E S7£J:^BES8&. 2 o^if^a^g^T^tL-rtLOB E S 

tm^xmnm* tot^ 0 ^i^ti, bes s^r? y ltz^k^ b 

E S 7«S£f^T U BE S 6/^->>L£*§^te. BES8MHtff 
1~&o BEST^^VU:!^:^ B E S 5 WS^ft^f U BES 

8 j6*^ * > L ti, B E S 6 «S ^ftlfi" * o 

[0 0 5 1 ] 

IS 7 (b) 0^fiBK*5i/>T\ 00*. 1*7 0 5<Dmm " (BE S 4 *) " O ' (' 
iaXlf ') ' t±, ^DBt-A^ "BES4" ttTlillLtv^jr^ -J-fc 
^*>DBMfitRD4 5:7n^nDBftIlilrotv^i^ (BE S 3 t L 
TiiLtv^) -<h^^i- 0 '*' fi, DBt-^7 0 5ri*^8E ' 

*' S:#SPL^DB-9— /■? (BES 4) (OftftZffi XiftfcZtiX^&Z 

[0 0 5 2] 

0 7 (a) Kistt&^-^Ofgl^fcte, 1fiMSI7 0 l£J:£/7 0 31: 
mm^± LBES 3, BES 5 £ «£ B E S 6 V > L ttlt^^o D B 

0 6 £tt& 0 5?**$tt^o/iDB ^^7 0 

6<7)7°n-t:^(i, BE S 3 t VXWMZiXft LRD3 £T^-b^1"&o 
[0 0 5 3] 

7<0 7°n-t^(i, B E S 5 t LtilTOLRD 5 
[0 0 5 4] 

in 6 (c) <nixftmm<Dm&. mi (b) <Djxn^r-^m^tmLx^^ 0 

0 6 (c) <7)^iJ-efi, MM^17 1 2±ODB7^-b^t-ABES9 (7 
15). 1fiMgf7 1 3 ±<7)DBt^-t^t-^*B E S 1 0 (7 16) 
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tKDBt^-feXt-ABESl 1 (7 17) t±. 111 6 (c) O^fffi 6 0 7 , 
6 0 8 i3 £<76 0 9 t:±ot, ^*LWJt^F|nI^'fttf^-^"«fc LXlfe&ZtlX^ 

•> > Lrt*&H«\ B E S 9 OMl^B E S 1 0 (ftlf 'If m 6 0 7) 

o B E S 1 0 y Lfzm&Klt, B E S 1 0 <D$m* B E S 1 1 tH^t 

(fttfrtiNR6 0 8) o fit, BES 1 lrt^^Lfc^KWU BES 1 1 CO 
jlI^BES9 rtMtfr -f& (ftfxfll* 6 0 9 ) o 
[0 0 5 5] 

117 (b) K*5»t&-9--/*<0*»:Kiai±, tffRM^M7 1 2K»*j&*S&£L 
B E S 9 ffV'y y L fc^-C* £ 0 D B f&^fSit R D 9 ^(D 7^-b^^?f- 
*&ffcH3cW\ fttfJi^^#Sn^tLDBT^-fe^-9--/^7 1 6 K£tfg£*L& 0 S 
*$rfWof;DB7^-bXt-/s'7 1 6 <D 7°u -b* (i, BES9t LT#i3g& 
ft^f LRD 9 £T^-b*-r& 0 
[0 0 5 6] 

El 6 (d) OftfrtiMROflUi, H8 (a) (Ditft-*r-smm^ttfcLX^2> 0 
me (d) Wtt, ffiiM^1801±ODB7^-t^t-ABESl 2 ( 
8 0 4), ffii^ISf 8 0 2±(7)DBt^-tXt-^BES 1 2 (8 0 5) & 
i^DBt^t^t-ABESH (8 0 6) ti> El 6 (d) ?>ftfrtif ffc 6 1 0 
„ 6 1 lisXZfe 1 2CJ:oT, ZK^KiVrt -9— 'WB^S atv^ 0 
ftfrlf 61 lUilfe 12i:J:ot, BES12(iBES13i3«tO f BESl 
4^2o<7)^-/s<7>f^T^-^ LT^^tLTi/^o 1"&;b*>. N! l^f^T 

[0 0 5 7] 

El 8 (a) ^jott^^-^"Of!»j^a(±, 'lt^a^S8 0 3 ^I^^^L 
B E S 1 4 a*^ y L /i^-tr* & 0 D B 4&M^R D 1 4 ^<£> T ? -fc 7. £ # 9 
x-^fp^fi, 'fttfJi^^#^P$tLDBT^-t^-9--/^8 0 1 ^i£{=£;}x£ 
o ^*^^tt^o7t:DBT^-fc^+»--/s-8 0 1 <7)7°n-tr;ui, BE S 1 4 t LX 
MS^ttfLRD 1 4 £T^-b^1--5> 0 
[0 0 5 8] 
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